
GREAT TIDftL WAVES AND THE MYSTERIES OF THE OCEAN'S BOTTOM.
Professor Davidson, of the Government Coast Stirvey, Writes of the Deep Sea Earthquakes Which Caused theDisaster in Japan.

PROFESSOR DAVIDSON'S THEORIES.
To W. R. Hearst, New York Journal:

The scientific worl d only now beginning to gather reliable data of earth¬
quake sources from ma ny quarters, and the conditions for a proper investigation
fare often adverse. S peaking broadly, from a comparison of the effects of great
earthquakes along the Andesan, Aleutian, Karile and Japanese chains of moun¬

tains, it may be safely asserted that the surface crust of the earth is under con¬

stant and immeasurabl e strain, arising from the gradual and Inevitable contraction
of the earth's inner mcS8 and the irregalar density and variable tensile strength
of the materials near the surfacc. This contraction results from the dissipation
of the earth's heat intc1 space where the temperature is supposed to be not less
than 492 degrees Fahre nheit below zero.

And by the earth's .surface crust is here understood a thickness of not more
than fifteen or twenty miles. The earth as a whole must have a rigidity equal to
that of steel. The imimediate surface is surely in ceaseless movement in a thou¬
sand places with forct's ranging from the stupendous exhibition of Krakatato to
the minute and telesco Pl° exhibition, Indicating a slight upheaval or depression.
It is only within a veiT few years that abyssmal troughs of the ocean have been
sounded. They are narrow and lie parallel and not far distant from the great
mountain chains.

In the state of continuous strain there are interruptions exhibited by volcanic
action and by earthquakes' action. Apparently they are not necessarily syn¬
chronous, nor even closely consequent. There are great exhibitions of either force
without the other, or °' one before the other, or of both together. We have fre¬
quently such exhibitions in the great peninsula of Alaska and its prolongation
through the Aleutian t'haln, where forty-seven living volcanoes may be in indi¬
vidual action without .any earthquake exhibit, and where earthquakes occur with¬
out adjacent volcanic action.

Some exhibitions ol earthquake forces are far away from areas of volcanic
action as in the earthquakes of the Mississippi Valley In 1811, and the Charleston
earthquake In 1886. S(>mp exhibitions are peculiarly explosive, as that of 1797,
which destroyed that c'f Krakatato already mentioned, and as the late exhibitions
at New Bogoslo Island *n the Bering Sea on a smaller scale.

But the greatest exhibitions of earthquakes are in the deep submarine troughs
or valleys along the adj acent mountain chains, and unfortunately they can only
be studied by the exhibition of their results on the shore. These ocean earthquakes
very probably occur ak)ng the line of least resistance of the Immediate earth
Burface, and this line is parallel to the crest lines of the mountain chain. This
line of rupture may be local or very extended.

Sometimes it exhibit s itself as an upheaval because the disturbance of the
ocean surface reaches tb e shore as an incoming wave. Sometimes there must be a
sudden breaking down of the earth's surface along that line, because the first ef¬
fect along the shore is il recession of the ocean surface water. These cases of
dislocation, notwithstanding the destructive effects of the water, may not be
of great vertical depth, i*or in the greatest earthquakes along the western coast of
South America in 1822 a nd 1835 there were upheavals of the land of only two to
ten feet, although ancie Qt geological upheavals indicate thousands of feet. In the
Limoda (Japan) earthquake. of December, 1854, we had no report of any change of
the elevation of the shoi'e, nor have we any information about the changes caused
in the last earthquake.
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dreds of miles. It is dangerous to ap¬proach the crater, because of the heat.
No thermometer could measure the in¬

tense heat of the great central fires of
the earth, but it is believed by scientists
that this heat is constantly varying. There
are times when volcanoes, geysers, hot
springs and other safety valves from the
central furnace are quiescent.
At other times.and this appears to be

one of thei '1 alike simultaneously show

premonitory symptoms of activity. These
are soon followed by destructive earth¬
quakes, the disappearance of whole islands
and even the making of new continents,
as the wonder story of geology can tell.
A significant feature of the present dis¬

turbances is that they are either submarine
or in the immediate neighborhood of great
bodies of water. Around the Pacific all the
volcanoes are more or less disturbed.
On the floor of that great body of water

upheavals of untold magnitude have al¬
ready taken place. If the crust of the
earth, after slow contracting and cooling
through periods of years, were to finally
adjust itself on land, there would be an

upheaval of a new chain of mountains and
perhaps the formation of new volcanoes,
and then peace would reign.
But if this adjustment of the outer crust

of the earth takes place in the bed of the
Pacific, as some scientists are now led to
fear, then millions of tons of water would
rush into the central, fiery cavity. The
Pacific Ocean would instantly be turned into
steam, and there would be an explosion
whose magnitude no human mind can meas¬
ure. The shattering of great stars and the
breaking up of planets has been thus ex¬
plained.
Upon a smaller scale precisely this occur¬

rence is believed' to have taken place as
the cause of the immense and destructive
tidal wave which swept the shores of Japan
lri the middle of June. A fissure had
formed in the bottom of the ocean in the
course of the slow cooling and contracting
of the surface of the earth.
Into this fissure the waters of the Pacific

percolated. There is no knowing bow deep
this fissure may have been. The presump¬
tion is, however, that it led down into some
subterranean cavern, of which there are
many under the bottom of the ocean. This
in course of time filled with water.
From this subterranean cavern the fissure

or crack in the earth penetrated downward
to the great central fires of the earth. The
latter are always seeking a means of egress,
for the fires are explosive and expansive,
and need safety valves, which volcanoes or¬
dinarily supply. The fires In the centre of
the earth will rush into any channel of
escape that is opened to them.
Thus it is supposed by geologists that the

flames and heat from the centre of the
earth rushed into some fissure leading to a
sac or cavity filled with water from the
Pacific. The result was the generation of
an immense body of steam.
The cavity was at once turned into a

huge boiler, confined on all sides toy rock
and earth. All of the confined waters being
turned to steam, the latter sought a means
of escape along the lines of least resistance.
The explosion which followed must of ne¬
cessity have been upward to the bottom of
the ocean.
The size and force of the Japanese tidal

wave shows that an upheaval of vast mag¬
nitude and extent must have taken place.
The ocean near Japan is deeper than in
any other part of the world. This may be
the reason why fishermen plying their work
a few miles from the shore did not notice
the recent huge tidal wave, except those
near the place of explosion.
The tidal wave Itself is believed to have

been caused by a sudden uplifting of the
bed of the ocean by volcanic force expended
over a great extent of territory. The tidal
wave was over three hundred miles in
length, and the submarine explosion is sup¬
posed to have occurred a few miles out
from the shore, but parallel with the latter
for a long dist'Thou"- .

ocean's bottom may have been suddenly
ifted as if by a giant hand.
'hose who saw the explosion from a dis
ce describe the body of water throwr
the air as resembling a mountain, anc

f lis point it may have been thousands oi
1 in height. Falling^back to the surface
'eated a gigantic "ripple," such as thai
(ed by throwing a stone into a smooth
I- of water, and this extended in «

vning circle In all directions. The Jap-
a-> coast was close at hand, and there
t idal wave broke with all its force, be-
acceeded by other smaller waves.
;e quantities of mud were thrown up,
ng that the great wave swept the

oc s bottom. In deep water, where the
fisuieii were at work, the wave is believed
t°^e been spread out", so that it passedt>e:h their boats unnoticed. But the rap-l^hoaling water of the coast created an
ob.'ie in its path that piled up its wateryheij and added to its force and Inten-
sltj'he wave ran at a speed greater than
tliaf any railroad train. It took justele1 hours to cross the Pacific and lift
theai gauges at San Francisco.
T vhole Pacific Ocean is an immense

v°l( basin. If you will look at a mapof t side 0f the globe you will find that
the -es of the Pacific are marked by an
almc ontinuous line of volcanoes. These
fire ntains run up the east coast of
Asia ough the islands of Japan, cross
over merica by the Aleutian chain and
run i the western edge of our own
conti continuing through Mexico and
Cent merica and along the west shore
of S America all the way to Cape
Horn
Thi \derful chain of volcanoes, form¬

ing al t great circle of the earth, marks
the b ries of the Pacific. Indeed, they
may 1 d to mark a huge crack in the
eauth' face, owing to which.a portion
of the }t's crust has been lowered, thus
formii » Immense basin that is occu¬
pied b, waters of the Pacific.
One e worst countries in the world

for ea akes Is Chili, and submarine
seismic urbances off that coast are
often ed. The land shakes as if
with a) and simultaneously the sea
Is seen i several feet and rise again, a
great v ,r series of waves being pre¬
cipitate n the coast. When a tidal
wave st 'rora one edge of the Pacific
at any I it goes clear across the ocean.
Amonf most remarkable tidal waves

In histo -e those caused by the erup¬tion of tato twelve years ago. The
Island c name was situated in the
Straits da, between Java and Su¬
matra. j uninhabited, it area beingfifteen s niles. and it had two loftyraountali taller one attaining an alti¬
tude of L et above the sea.
On Maj ? 4 p. m., violent explosions

were hea Sumatra and Java, and earlythe next l ,g there was a much greaterexplosion, 7ed by a wave which swept
away mai ages along both shores ofthe straits ing great loss ofjlife. Thematerial t out in the shape of ashesand cindc ead over all of NorthernJava and rn Sumatra, covering thatregion wit all of Impenetrable dark¬
ness.

Shortly I i0on on the same day, byone suprex -ulsion, the subterranean
powers bu .jr prison walls with adetonation -rifle as to spread con-sternat' dwellers within a radiuai 1,500 'hen the curtain of dark-

ness finally began to clear off and light
broke upon the scene. Krakatato was seen
to be reduced to a fraction of its original
size.
Where the volcano had been active a few

hours before there was an expanse of sea
fathomless with a 1,000 foot line. A por¬
tion of the island had been shot like a
gigantic projectile 800 miles and dropped
into the water, where it formed what is
now known as Steers Island.
The final Titanic effort had lifted the

greater part of Krakatato out by the roots,
and. hurling it through the air, had plunged
it into the sea seven miles to the north¬
east. The waves produced by the great
explosion went all the way around the
world four times, as recorded by the tide
gauges.
Volcanic eruptions are common at the

bottom of the ocean. During the past
century crews of vessels frequently re¬
ported seeing sulphurous smoke, flames and
jets of steam rising out of the mid-Atlantic.
Some scientists entertain the opinion that
an archipelago is in process of formation in
the midst of that great watery expanse.
In 1707 a new archipelago made its ap¬

pearance suddenly in the Aegean Sea. Its
uplifting was accompanied by volcanic
eruptions, the waters in the neighborlipod
becoming by turns red, gre,en, milk white
and chemical blue. Mariners kept at a
respectful distance for fear that the pitch
between tile planks of their vessels would
melt in the water, which had attained a
temperature of 170 degrees Fahrenheit.
In some oceans, particularly to the south

of Japan, islands have a way of appearing
and disappearing without notice. This
sort of thing is apt to happen in the neigh¬
borhood of the Azores. Such a phenome¬
non usually begins with violent earth¬
quakes.
Fire breaks out from the sea and rises in

a cloud of steam, smoke and ashes, while
vast quantities of lava and other volcanic
stuff are vomited up. At length a group
of rocks is uplifted, which grows until per¬
haps it covers a space of several miles in
circumference.
On July 10, 1831, at a point thirty miles

southwest of Sicily, a column of water
sixty feet high and 800 feet in diameter
was seen spouting up from the sea. A
week later a small island had appeared,
ejecting volcanic matter and clouds of
vapor. The waters in the neighborhood
were covered with floating cinders and
dead flsh.
Two weeks later the island had attained

a height of 200 feet and a circumference of
three miles. Several names were given
ti 't by mariners, who cruised around wait-
tog to land upon it as soon as it was suffl-
cientJ? cooled. Three nations claimed it,
but before Europe had time to become em¬
broiled in war over the matter the island
vanished.
The island of Luzon, in the Philippine

archipelago, is frequently shaken by severe
earthquakes. Four years ago there was a
very disastrous disturbance of this kind
which destroyed several villages. But the
centre cf the trouble seemed to be under
water in the Strait of Bernardino, which
divides the island of Lazor from the island
of Samar.
Ships passing through the straits were

in many cases jarred in such a way as to
cause an alarm of shipwreck.as if their
keels had grazed a sunken reef. Geyser¬like waterspouts rose repeatedly from thesea to a height of 100 feet or more, whenthey subsided in a mist like the steam cloudol' & submarine crater.

Some Curious Pacts
About Tour Teeth.

THE largest tooth ever drawn from the jaw of a woman In the Greater NewYork was an eye tooth taken from Mrs. Bilyne, of Brooklyn, by a Grandstreet dentist. The tooth was^2% Inches in length, and a special instrumenfhad to be made to remove it.
Damp weather booms the dentist business.
The first false teeth were made on lead plates.
Miss Abee E. Ireland, of New York, was the first woman dentist.
People of the United States have the worst teeth of any nation.
Baltimore is known as the cradle of dentistry and has eight colleges.Hippocrates, 450 B. C., was the first dentist of whom there is a record.
Gold-filled teeth are found in the jaws of skeletons exhumed at Pompeii.A child is said to inherit the teeth of its father and the jaws of its mother.
Facial Neudalgia is sometimes due to a dead tooth, and may be cured by a dentist.Big teeth and square jaws are always found with low foreheads and smai| cra-nlums.
The substitution of porcelain filling for gold or amalgam is the dream of th«dental scientist.
A Montana dentist's outfit consisted of stout twine, perforated bullets and a singlebarrelled pistol.
Wetting a tooth brush and dipping it in salt will be found very effective in theremoval of tartar.
The implantation of teeth is not yet a success. Not over one tooth In fifteen takeeroot and flourishes.
Imperfect teeth are a sure sign of civilization. Perfect teeth are found, as a rule,jnly among savages.
George Washington wore false teeth, and two sets of them are owned in Baltimore

is valuable heirlooms.
The Talmud allowed Jetvish women "to go abroad on the Sabbath with the'rjolden or silver teeth." *
Dental science was utterly lost to the world for 1,000 years, or during theiges, and only revived in 1700.
Dr. Younger, of San Francisco, was the first dentist to successfully impluman tooth into a patient's jaw.
Homer says that Aesculapius in 1200 B. C., used a narcotic when performing(ainful operations as tooth drawing.
Out of 100 teeth of adults that twenty-five years ago would have been ruthlesslyxtracted, 99 are now saved by science.
Women dentists have ceased to attract attention as a novelty, there being now over00 of the sex engaged in the profession.
The Talmudlcal folK lore says: If a man dreams that his false teeth have falleB>ut it is an omen that his children will soon die.
Modern dentists can remedy crooked or projecting jaws by special appliances thatradually train the jaws Into their normal position.
In China, while the dentist pulls the tooth an assistant stands by and drowns theimentation of the victim in the noise of a large gong.The American and European belle must, have her teeth as white as pearls. Thepearls of the Orient" stain their molars a deep black with the betel nut.The famous Mastral, who lived in the first century B. C., speaks of a Romanentist, Calcellius, as "in the habit of fastening as well as extracting teeth."The ancient Greeks used false teeth of sycamore wood, fastened to

ound teeth by ligatures of sliver or gold in like manner to the brl>*
Filled teeth, crown and bridge work exhumed in various part'Igypt, with ancient instruments, were shown in large numbers

osltlon.
Women detectives or "spotters" with decayed teeth we

loyed In New York to make cases against tooth-drawing ba
entlstry against the law.
Under the Mosaic regime the law of an eye for an ey-

terally enforced, and the Lord High Executioner numb .Bcial instruments.
A New York dentist, who puts gold fringes to the

calthy clientele to Newport during the season, where
ircd to fill or extract teeth while his patrons wait.

Electricity in motor form has robbed teeth filling
he work Is done in one-fourth of the time. The mail*
>eed, is comparatively painless, when compared to t
rocess.
In ancient Egypt the art and practice of medicine

e priesthood. Each priest adopted a specialty. Evid>
;aled in the opened tombs indicate that a high proficit
ast one branch of dental art.


